Cytotoxicity of rigid gas-permeable lens care solutions.
Reports on cytotoxic effects of rigid gas-permeable lens multipurpose solutions, which remain important because of increasing popularity of orthokeratology, are limited. This study determined cytotoxic effects of rigid gas-permeable lens multipurpose solutions on human corneal epithelial cells and assessed the proliferation rate at different levels of cell membrane damage. The human corneal epithelial cells were exposed to multipurpose solutions containing chlorhexidine gluconate (0.003%) and polyaminopropyl biguanide (PHMB) (0.0005%) (MPS-A), PHMB (0.0005%) (MPS-B) and PHMB (0.0001%) (MPS-C) for one, five and 10 minutes. Following staining with Annexin V-FITC/7-AAD, cell viability and membrane integrity were assessed by flow cytometry. Effects of exposure to concentrations of 10 to 40 per cent multipurpose solutions for 12 hours on the metabolic rate of human corneal epithelial cells were assessed by 3-(4-,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) cell proliferation assay. Recovery rates were assessed after re-culture for 96 hours at 37°C. MPS-A exposure caused the highest percentage of early and late necrotic cells for all exposure times and was significantly higher than other multipurpose solutions (p < 0.0001). After 10 minutes exposure, almost 40 per cent of cells in MPS-A but less than five per cent in MPS-B or MPS-C, were in late necrotic stage. After 12 hours of exposure, cell activity was significantly reduced in a dose-response manner for MPS-A treated cells only (p > 0.05). After 96 hours of re-culture, all exposed cells showed some reduction in viability but the effects of exposure to 30 and 40 per cent MPS-A resulted in loss of viability. The presence of chlorhexidine appeared to increase cytotoxicity of multipurpose solutions for rigid gas-permeable lenses. This was apparent in both increased levels of necrotic cells on initial exposure and reductions in viability after prolonged exposures at lower dilutions. Multipurpose solutions containing PHMB as a preservative, while not causing acute cytotoxicity, did affect cell viability following exposure to diluted solutions. This indicated it is inadvisable to expose the cornea to multipurpose solutions but rather to rinse lenses with saline before insertion and use artificial tears for rewetting.